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Electronic valve actuator Revision 1/26/04 

Fig 1 shows a cross section of an electronic valve actuator described here. Armature 1 is 
composed of magnetic material (for example steel) in area 2 that is segmented by non- 
magnetic material (for example 304 stainless steel) in multiple areas 3. Associated with 
each end of tiie armature are solenoids 4 and 1 5. The solenoids are made of winding 6 en- 
closed on its inside diameter, its outside diameter and one face by case 5. Case 5 is made 
of magnetic material (iron, etc.). Plunger 7 is attached to damping spring 8. When elec- 
tric current is passed through coil 6 plunger 7 is moved toward case 5 causing armature 1 
to move, in turn moving valve 14. 

Transducer section 9 is composed of multiple windings 1 1 that are each divided from adja- 
cent windings by segments of case 10. Case 1 0 is made of magnetic material (iron, etc.) 
The inside diameters of each coil 1 1 are separated from the armature by non-magnetic sec- 
tions 12. The inside diameter of each section 12 and case. 10 forms a smooth surface on 
which the armature can slide back and forth. 

Position of the armatiu-e relative to the actuator body is determined by sensor 16 which is 
comprised of coil 17 and shield 18. This in turn measures the position of the valve 14. 



Figl 
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Fig 2,3,4,and 5 depict the valve actuator in operation. Fig 6 is an electronic block diagram 
of the valve actuator and its interface with its associated control device. 

Description of operation 

In Fig 2 the valve is closed. The 6nd of the armature away from the valve is against plunger 
7 of solenoid 4. 

In Fig 2 the valve is opting. Solenoid 4 is actuated moving plunger 7. The various coils 
in transducer section 9 are actuated for positioning of the valve to its desired opening and 
velocity. 

In Fig 4 the valve is opCT^ed. 

In Fig 5 the valve is closing. Solenoid 15 is actuated moving its plunger that in tum moves 
the valve 14. The various coils in transducer 9 are actuated variably to position the valve 
and regulate the valves velocity. Throughout the movement of the armature and valve the 
position of the end of the armature is sensed by coil 16. 
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Electromagnetic armature for linear internal combustion engine 

Fig 7 is a representation of an electromagnet armature for the linear internal combustion en- 
gine. In the drawing the armature is shown within a section of the stator assembly. The sta- 
tor assembly is comprised of laminated sections 1 that fit into rings 2 that are made of mag- 
netic material (iron, etc.). Magnetic rings 2 are separated from each other by nonmagnetic 
riiigs 3. Rings 3 are made of nonmagnetic material as type 304 stainless steel, etc. The arma- 
ture is comprised of core 4 and coil 6 held inside bearing 5. The armature gets electrical 
power alternately from wire 12 or brush 8 that contacts electrical contact strip 9. The arma- 
ture is prevented from rotating on the axis of the stator edtemately by shaft 10 or key way 13. 

The reason for using an electromagnetic armature in the linear internal combustion engine is 
that it allows the field strength in the armature to be varied. With a permanent magnet arma- 
ture this is not possible. By varying the field strength in the armature the electric output of 
the device is high when there is high pressure in the combustion cylinder and as the pressure 
in the cylinder decreases with expansion the electric load on the engine is lowered so that 
more power is extracted from each combustion event Also the combustion chamber may be 
allowed to expand to a larger extent exposing more cylinder wall >^ch causes more heat 
transfer out of the combustion gas. This heat transfer and large combustion chamber volume 
cause the pressure in the combustion chamber to go to a level below atmospheric pressure 
causing a force to arise on the piston moAong it toward the cylinder head. Depending on the 
length of the time between combustion events the low pressure in the combustion chamber 
can be used to make electric output or simply return the piston to the top of the cylinder with- 
out power input. In ether case overall operating efficiency of the engine is increased. 
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Electronic Valve Actuator Model 402. Date 

Fig I. shows a cross section of an electronic valve actuator described here. Armature 1 is 
composed of magnetic material (for example iron) and is fixed to valve 4. Valve 4 is made of 
iionniagnetic mai^^ for example 303 stainlesKS steel). Associated with armature 1 are elec- 
tromagnetic coils 2 and 3. When coil 3 is actuated it causes the armature valve assembly to 
move to ifae rigjit on the page and closes the valve. When coil 2 is actuated it causes the arma- 
ture valve assembly to move to the left on the page and opens die valve. Fixed to one end of 
the valve is cylindCT 5 which is made of magnetic matexial. Sensor coil 6 is held in fixed rela- 
tionship to coils 2 and 3 . Movement of cylinder 5 Inside coil 6 causes a change in the reluc- 
tance of the ma^eticiield produced by coil 6: and this. change can be measured. From this 
change in measuiemeBt position of die cy&der relative to the coil and hence of the valve rela- 
tive to. die, actuator may be. d;QteiTQuie4. 

In Fig 2 the valve is in its opea position. By varying the current to the coils 1 and 2 the posi- 
tion and velocity of the valve may be changed. Also, a force may be created to. hold the valve 
in any position from open to closed. Output from coil 6 ledlows a computer to control the 
movenient of the valve. 
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